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ABSTRACT

The effectiveness of acceleration training with
children who were in a transition period was exasined. Forty-eight
kindergarten children were separated into four groups on the basis of
their status (Preoperational vs. Transitional) and wvhether or not
they received three sessions of inversion-negation training. The
results of the immediate and delayed posttests indicated no
difference due to the status dimension. However, differences as a
function of training were manifest. The results of the investigation
do not support Inhelder's contention that acceleration can only occar .
during transition periods between stages. (Author/CS)
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Are Transition Periods the Optimal Time
for Acceleration? The Training of s
First Order Cobservation in Young Children
Donald 8, Biskin end Deborsh Rice
| Virginis Polytechnic Institute & State University

Current evidence (Brainard and Allea, 1971; Richerdson and Biskin, 1974)
supports the position that certain cognitive operations characteristic of con-
crate operational thought can be acquired by preoperational children who have
been exposed to & systematically presented training program. However, in the
tush to chellenge Piaget's contention that children cannot be accelerated from
precperations to concrete operations researchexs have neglected to formally
introduce Piaget's concept of transition period s an independent variabile, R
wvas the purpose of this study to explore the effects of being in the :matcim
period on the successfulness of acceleration training.

Flavall (1963) observed that chere is a period of preparation and shifting
before stability and final achievement of a given stage 1o veached, It 1o
during thie period of transition from ome stage to smother that Inhelder (1969)
speculates thst acceleration might be posaible. When discusaivg the possibility
of experimentally inducing comservation in nonconservers Inhelder states "It s
clear that the poasession of an elementary invarient (i.e., comservation of
nunber) 1is & prerequisite of success even partial success" (19). Thus, in order
to accelerate comsexvation the child must possess some characteristic of the
next stage. The initfal appearance of thase eﬁaractariattcs might indicate that
the child is in a transition period, Inhdder's (1969) hypothesis is supported
by Beilin's (1971) extensive review of diffarxant typas of techniques used to
train children for operagivity. He concludes that the facilitation of true
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oparativity feems to ocour only in cases where sublects had previcusly displayed
some vestige of operativity.

The prasant study employed the trvnsition period betwaen preoperational
and concrete oparational thought as the optimum starting point for acceleratiom.
Responding to Inhelder (1969) children were considered to be in the transition
period if their performance revealed a grasp of conservation of numbsx but none
of the other tested first oxder conservations, '

Method

Subjgcts. .

Subject selection was carried out in & two step procadure, Fixst 64 adb-.
jecta were randamly salected from 196 children enrolled in a public kindergartem
in a semi~-rurel area of southwest Virginia. Second, all Ss were screened an?
forty~-eight of the original 64 cbhildren were selected as subjects based on their
performauce on the conservation of mumber, substance and continuous quantity
items of the Conservation Assesament Kit (Goldschmidt and Bentler, 1968). The
twenty four subjects who could consearve number bﬁc not continuous quantity or
substance were assigned to the Transition Group while the remaining 24 subjects
who could not conserve number, continuous quantity or substance were assigned to
the totally Preoperational Group., Half of the subjects within each group were
then randomly assigned to either the treatment or control group.

The chronological ages of the subjects at the time of the study ranged
from 64 tv 77 wonths for ths Preoperational Group and 64 to 81 months for the
Transition Group,
A. Experimental

After subjects ware pretested and assigned to their respective groups the

training procedure was begun. Each subject in the expaviaental group wae given
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three individusl training sessions over a period of two weaks, The interim
pericd between each training session was three days,

The experimenter employed conservation of substence using clay balls as
the madim: for teaching reversidility, Subjects were presented with two clay
balls and were allowed to decide the balls were the sama sise. The experimenter
than riteved the shape of the balls by rolling the clay balls into a ssusage
while the subject watched. The subject was then asked, "Now does thia ball hava
more clay (unaltered) or does this ball (altered) lLave more clay or does one
have just as much clay as the other?” If tha s+ act responded correctly tha
exparimenter would ask him to explair his answer, "¢ the subject mst'
incorrectly or said he didn't know then the experimenter would say "But watch
I can ke this right back inte a ball and then its Just the game as whenm.
startod. So they must have been the same all the time, right." After his ré-
shap.ng and confirmation by the subject that the two quantities were identical,
suc:eseive alterations were performed. The alterations used in the treatment
veie 1) a saussge, 2) a panceke, 3) a ring, and &) a tower. The training proce-
dure was terminated when the subjects respondod correctly to three out of the
four alterations. All gubjects reached criteria during each training sessiom.

The day following the third training session each subject was administered
the posttest (immediate) on comsexvation of substance and continuous quantity.
Three weeks later the same posttest (delayed) was readministeved. For both the
immediate and delayed posttests a subject was assigned one point 4{f he gave the
correct answer and an additional point 1f hHe was able to Justify his response.
b. Control

Control aubjéct:s vere given no training but wvere immediate and delayed

posttested at the same time as the experimental subjects, The same scoring
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criteria were used with the Control subjects as were employed with the Experti-
mental subjects. Order of postfesting was randomized at both testing pariods.
Results .
The subject's posttest scores were enalyzed using a Status (Transitional
Vs, Preoperational) x Treatment analysis of variance with repeated measures.
The results of the analysis are presented in Table 1.
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Insert Table 1 Hera
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The main effect of the status condition was not sigmiffcant (¥ = 3.0,
df = 1, 44). However the Transition Croup (X = 1,21) did menifest @ htgﬁer'
meen score than the Preoperational Group (R = .67).

As can be seen in Table 1 the Experimental Group ( = 1.71) achieved sig-
nificantly higher scores (F = 23.4, df = 1, 44) than the Conmtrol Group (% =» .19),
while the difference between the immediate and delayed posttests failed to reach
statistical significance (F = 1.9, df = 1, 34). In addition, none of the inter-

action affects approached statistical significance,
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Insert Table 2 Here

A more descriptive presentaticn of the results is included in Tsble 2.
As can be obgerved the Experimental-Transition Group contained the most subjects
who were successful on either one or both of the posttest items. This superio-
rity was maintained for both posttests. However, in gemeral the data presented
in Table 2 correspond directly to the results of the analysis of variance. The
differences in the number of subjects who successfully completed one or hoth
of the posttest items was substantially greater between the Experimental and

Control Groups than between the Preoperational and Transitional Groups.
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Regardless of treatment condition there were 7 snd § Preoperational subjects
who conpleted at least one item on the immediate and delayed posttests respec~
tively as compared to 11 and 9 in the Tramsition Group. When elimipating the
differences in atatus condition there wexe 17 and 14 Experimental subjncts who
completed at least one item in the immediate and dalayed posttests respectively.
While there was only one Control subject who complated any of the items,
Diescussion

The results stand in contradiction to Inhalder's (1969) recommendation
that the transition perfod {s the optimal time for scceleration training. The
difference batween the Preoperational snd Transition Groups was not statisti-
cally gsignificent. On the contrary, the statisticelly significant difference
betwean the Experimental snd Comtrol Groups provide further evidence that cer-
tain conservations can be acquixed by children who prior to some training di:l
not possess the ability. These results {n conjunction with the results reported
in the Brainard and Allen (1971) and Kichardson and Biskin (1974) reviews
strongly support the hypothesis that the transition period is relatively unim-
portant when considering the probability of succesa of acceleration training.

It 1s highly likely that our receults are a function of the operational
definition of trameition period used in thie investigation, Ourxr definition
lacked strong empirical support and was based primarily on the authors' interx-
pretation of a number of theoretical statements. The tn&ﬁdm:ié‘if Of alternate
conceptualizations qf the transition period concept into future investigations
might produce results which are consistent with Inhelder's (1969) contention
that this epoch is the optimm time for .acceleration.

Elkind (1967) provides an alternative which could be supported by the re=
sults of previously successful acceleration studies. Taking into consideration

that (1) preoperational children have the ability to make identity judgments,
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vhich Elkind (1967) feels are racesaary for undarstsnding consexvation and

(2) that preoperational childrem lack the ability to make the equivalence
Judgments which are necesssry for success on Pisgetian conservation tasks; it
is reasonable to hypothesize that the experimental procedures employed in suc-
cessful acceleration studies may be providing the critical smount of experience
which is necessary for noncon: ing subjects to test out their hypotheses about
the equivalence of the alterad stimulus and upaltered standard. In this case
the transition period would be defined as that time when the subject can make
identity judgments between a no longer exfsting stimuli and the tramsformed
stimuli but not make equivalence judgments between tha aliexed stimuli and s
still existing standard.

A large number of both Experimental-Preoperational and Experimental-~

‘Transition subjects attained conmservation. The sbsence of a statistically ’
slsnificang: difference between the Preoperatiomal and Transition Groups on

the posttests could have been the result of a treatment that provided both
groups with all the experiences each needed to acquire comservation, Ideally,
the treatment should have consisted of experiences that wulfl have facilitated
the acquisition of operations that were preventing the Transition Group from
conserving, but not include all the experiences that were necessaxy for the
attainment of comservation by the Preoperational Group. In essence a stronger
match betwaen the status of the Transition subject aud the treatment {s required,

Even though thgre are gerious alternative explanations for the results of

this investigation, thexre is still the possibility that the'concept of a transf-
tion period is unnecessary. The authors' orientation in defining the transition
period was influenced by two theoretical assumptions. Ome that the ability

to conserve appesrs es an integrated whole. And two that there is a higher
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probability for successful accaleration training when the subject possesses at
least a vestige of an elementary imvariant. The authors did not consider the
possibility that the acquisition of conservation could be subdivided into a
sequentisl series of sub-gkills and that the success of ac:.laration training
might be contingent on the subjects previous acquisition of rhese skills. This
approach is directly analogous to the concept of subject matter readiness popu-
larly vsed dy curriculum development speclalists. A child is considered ready
for imstruction dirvected at the achievement of a particular object!ve only after
he has acquired the necessary prerequisite skills ard information.

The viability of epplying the subject matter readiness concept to davelop~
mental readiness is supported by Schwartz and Scholnick's (1970) task analysis
of discontinuous quantity. Using & scalogram analysis they were able to define
a sequential pattern of compariscn, identity and equivelanea‘ Judgments that were
all prerequisite to consexvation., Th:sa data imply that there may not be a
transition period as conceptualized !y the suthors, But that the ability to
conserve ig predicated on the acquisition of a series of potentislly trainabla
e;:bskilla. To foster accalecation an axpe: ‘m:nter would asesss what specific
skills a subject lacked and then provide tralning directed at the acqQuisition
of these skills.
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TABLE 1
Apnalysis of Variance with Repeated Messures
on Two Posttest Scoras Summary Table for the
Variables of Status Group, Treatmeot and Trials
SOURCE df MS F
Status Group 1 54 23.5
Treatment 1 7 3.0
Status Group & Treatment 1 1 <1l
Error Between 44 2.3
Trials 1 1 1.9
Trials x Treatment 1 0 <1
Trials x Status Condition 1 o <1
Trials x Status Condition x 1 ] <1
Treatment :
Error Within 34 «33

*p <,01
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